The paradox of open innovation lies in the conflict between the practical desire to reap the benefits of open innovation and concern over the risk that others will misappropriate those benefits. Stakeholder theory and recent developments in value creation through stakeholder engagement can assist with reconciliation of this inherent structural risk. 
Introduction
The logical underpinnings of the field of open innovation are based on the innovating organization's need to establish links that are external to the organization (Vanhaverbeke, 2006) . For Chesbrough, (2003a , 2003b , the concept's original champion, the need for open cycles of innovation has become increasingly essential, if not inevitable. As knowledge has become the key resource in the post-industrial society (Bell, 1973) , continued reliance solely on internal innovation processes has become a practical impossibility. Open innovation then represents the logical result of dramatic social, technological, and environmental change.
The practice-based origins of the open innovation concept highlight a structural tension. The practical desire to reap the potential benefits of open collaboration stands in conflict with concern over the risk that other institutional actors may misappropriate those benefits. The methodology of openness implies an inherent lack of control, both of the processes themselves, and of the potential results (Mahr, Rindfleisch, and Slotegraaf, 2010) . Participants in open innovation processes risk the loss, both intentional and unintentional, of the very fruits of their efforts to other participants in the network they have created (Wadhaw, Bodas-Fritas, and Sarkar, 2011) . As it is the very nature of the open innovation process itself that creates this paradox, the resulting tensions are both structural and pervasive.
Stakeholder theory (Freeman, 1984; Freeman, Harrison, and Wicks 2007; Freeman, et al., 2010) , especially recent work focusing on the significance of stakeholder engagement (Svendsen, 1998; Zadek, 2001; Noland and Phillips, 2010) , is offered to inform development of a model that addresses this inherent conflict in open innovation processes. Consideration of the social, organizational, and ethical benefits of engagement with relevant stakeholders enhances the concept of open innovation, helping to move beyond its solely practice-based origins. 
Open Innovation
Organizational efforts at innovation are simultaneously driven by the need, and the opportunity, to improve products and processes. O'Sullivan and Dooley (2009, p. 1) define innovation as "the process of making changes to something established by introducing something new that adds value to customers." Since the possibilities of established "somethings" that can be improved are effectively infinite, innovation plays a continuous role in every aspect of organizational experience. Chesbrough (2003a Chesbrough ( , 2003b characterizes the change from closed to open models of innovation as no less than a paradigm shift. In the old paradigm, closed innovation, successful innovation requires the organization to exert substantial internal control on all aspects of the process. The new paradigm, open innovation, holds in contrast that successful innovation requires significant integration of both internal and external components. While critics (Trott and Hartmann, 2009) argue that the differences in closed and open are really more evolutionary than transformational, the adoption of the open innovation concept over the past decade cannot be denied (Giannopoulou, et al., 2010; Huizingh, 2011; Lichtenthaler, 2011) .
The effective "inevitability" of the advance of open innovation is based in the substantial changes that have occurred in the operating environment. Organizations want to access, develop, absorb, or commercialize new technologies; the pace of technological change has increased dramatically. The roles of organizational knowledge and of knowledge workers have acquired increasing importance (Savino, 2009) ; knowledge has become the key resource in the post-industrial society (Bell, 1973) . The speed and intensity of change insures both that more information is needed, and that it must be acquired at a progressively faster pace. Workers are more mobile in terms of employment and thus organizational affiliation; as they move, they take their knowledge and ideas with them. Accordingly, the maintenance of closed cycles of innovation through rigid internal control has become increasingly difficult (Vanhaverbeke, 2006) . The open view is in greater harmony with the new "landscape of abundant knowledge" (Chesbrough, 2003b, p. 37) ; it therefore becomes a superior strategic approach under new evolving conditions.
Open Innovation and Strategic Opportunity
The closed approach to innovation was ideally structured to meet the operating environment represented in the traditional view of organizational strategy (Porter, 1980 (Porter, , 1985 . In the traditional view of strategy, only a given number of product positions are likely to be successful and an even smaller number sustainable in the face of competitive forces. Organizational/product positioning within an industry is of singular importance; position must be designed to create and maintain competitive advantage. Industry structure is defined in terms of the now well-known "five forces" (Porter, 1980, p. 4) : potential entrants, buyers, substitutes, suppliers, and industry competitors; this structure determines the nature of competition within the industry. There are then three possible generic positions to hold in response to the five competitive forces: cost leadership, differentiation, and focus (Porter, 1980) . Innovation in this view is constrained by the specific industry structure and the organization's chosen positioning strategy. This means that the processes of innovation must be fairly strictly directed and controlled, as only certain types of innovations are likely to be useful in advancing the chosen organizational strategy. Under conditions that support successful long-term maintenance of specific positions of competitive advantage, closed innovation was the logical innovation process.
Under on-going conditions of dramatic change in operating environments, however, periods of market equilibrium become shorter and shorter. In the absence of lengthy periods of market stability, it becomes more and more difficult to maintain the traditional fixed positions of competitive advantage (D'Aveni, 1994) . Advantage is fleeting; it continuously erodes, often as quickly as it is created. Organizations need to innovate constantly in order to capture new positions of competitive advantage. Rather than accepting existing structures, successful organizations now reorder industry boundaries and by constructing new configurations generate increased demand and create new markets (Kim and Mauborgne, 2005, 2009) . Under these conditions, strategy must be seen, in and of itself, as a process of innovation. It becomes more difficult to hold on to advantage long enough to pay for significant internal R&D investment and for those processes to generate innovations with sufficient speed. Since strategy must be constantly revisited and reformulated in order to capture new positions of advantage in advance of continuous forces of change, an exclusive reliance on internal R&D and closed innovation processes no longer makes strategic sense.
In order to successfully pursue innovation as strategy, organizations then need to develop external linkages, leveraging opportunities to access innovative ideas outside organizational boundaries, that is, through open innovation. Open innovation allows access to the aggregation of the knowledge of the other players in the process; the innovating organization "discovers locations in the landscape that it may never have reached had it been in charge of all choices" (Almirall and Casadesus-Masanell, 2010, p. 44) .
The linkages that access external experts and comprise the open innovation systems can take a number of forms. Vanhaverbeke (2006, p. 205) defines the relationships simply in terms of the "ties of innovating firms with other organizations." The participants in open innovation can also be described variously as a network of experts (Rohrbeck, 2010) or a community of practice . The open innovation relationship could be with an organization, or with individual actors, who may or may not formally represent their employing institution (West and O'Mahony, 2008) . The open innovation relationship could also include involvement with external experts, linked to the organization through an "on-line external innovation broker" (Mahr, et al., 2010, p. 4) . Participants could be included from universities, from the public sector, from competitors, from suppliers, from customers, and from other industries (Bogers, 2011; Jarvenpaa and Wernick, 2011; Maehler, et al., 2011) . The external experts possess specific knowledge and understandings that the focal organization needs to access.
Open Innovation, External Interactions, and Appropriability
Perhaps as a natural result of enthusiasm for a newly formulated concept, the existing literature on open innovation has been focused much more extensively on the benefits than on the costs, disadvantages, and limitations (Dahlander and Gann, 2010) . de Wit, Dankbaar, and Vissers (2007) found that cost-cutting in corporate research departments can make it more difficult to manage innovation inbound to the organization, thus limiting the effectiveness of open innovation. As well, Laursen and Salter (2006b) found that returns to openness were non-linear, and that accordingly there may at some point be diminishing returns to maintaining an open posture.
Regardless of the somewhat limited discussion in the literature, the possibility that innovating firms may not always capture the returns from their innovations is clearly entwined with the opportunities of open innovation. Lichtenthaler and Frishammar (2011) note that even conscious decisions to release knowledge to competitors, as in the case of licensing proprietary technology, carry the risk of strengthening the competition. Mohamed et al., (2007) argue that knowledge leakage can be either positive or negative; it is simply a consequence of internal and external knowledge flows. Using this definition in the context of open innovation, however, positive knowledge leakage of information into the innovating organization can be simply seen as the goal of the process. This leaves the consideration of negative knowledge leakage. The risk of negative knowledge leakage is that "sole ownership of knowledge leaks away from the origin and may lead to a loss of competitive advantage" (Mohamed, et al., 2007, p. 459 Teece (1986) defines appropriability as the range of environmental factors that impact the innovator's ability to capture the profits from the innovation. The formal structures of appropriability are encompassed by the legal protections afforded in intellectual property law (Blaxill and Eckardt, 2009) . A variety of organizational strategies can be employed in an attempt to capture appropriability and prevent the loss of key information from the focal organization to the open innovation network, including secrecy, first mover advantage, and design complexity (West, 2006) .
Fear of knowledge leakage, as Laursen and Salter (2006a, p. 7) argue, can drive organizations to develop a "myopia of protectiveness," with excessive focus on secrecy and the legal protection strategies. Fear of knowledge leakage can drive organizations to avoid interactions that involve knowledge sharing all together (Myers and Cheung, 2008) , and thus forgo the open innovation process altogether.
Models of Open Innovation
Duarte and Sarkar (2011, p. 437) correctly note the definitions in the field of open innovation are unclear and the field overall suffers from a "proliferation of terms." Theoretical modeling in open innovation has been limited, and when occurring, has been dominated by efforts that identify structural categories, with insufficient attention being paid to industry- (Ozman, 2011) and culture-specific (Savitskaya, Salmi, and Torkkeli, 2010) aspects of processes and interactions. For example, Dahlander and Gann (2010) first separate inbound and outbound innovation, then further subcategorizing each by the evidence of direct financial involvement. Similarly, van de Vrande et al. (2009) separate open innovation processes into categories of exploration and exploitation, using the terms exploration and exploitation to represent inflows and outflows. Lichtenthaler and Lichtenthaler (2009) identify open innovation processes as knowledge exploration, knowledge exploitation, and knowledge retention, and further break these categories into internal or external. This categorization generates a total of six categories of organizational capacity, with inventive, transformative, innovative, as internal and absorptive, connective, and desorptive as external.
Where should concepts of risk be placed within the development of a theory of open innovation? The literature on open innovation has generally considered the existence of paradoxical tensions simply as polarized conflicts in need of resolution (Jarvenpaa and Wernick, 2011) . However, recent work in paradox theory (Lewis, 2000; Lewis and Smith, 2011) emphasizes understanding paradox as representing the involved demands of extremely complicated operating environments. Thus, recognizing and accepting the existence of paradox supports the understanding and management of inherently contradictory aspects in the organizational experience. process-based, rather than category-based, model of open innovation is offered in Figure 1 . The categorization distinguished by Lichtenthaler and Lichtenthaler (2009, p. 1317) of knowledge "exploration" (inbound), knowledge "retention" (within organization) and knowledge "exploitation" (outbound) serves as a starting point for the new model.
In the process-based model, however, the nature and direction of organization-environment relationships become the focus of consideration. The innovating organization, and the experts that comprise the innovation network are shown as occupying places in the operating environment. The experts are loosely formed into a complex network, with porous boundaries, which in reality should be even less clearly defined than in the figure. The organization seeks inbound information; there may be inadvertent leakage of information outbound or missapropriation of the innovations developed. Within the innovative organization, the inbound information is absorbed, connected, integrated, and transformed into knowledge that can be retained by the organization. This new organizational knowledge may then be exploited through delivery to the market.
Stakeholder Theory
Freeman's (1984) foundational work identified the importance of the role of stakeholders in relationship to the organization. Multiple players interact with the organization; those stakeholders must be taken into account by the organization when facing complex conditions in the operating environment. Freeman's (1984, p. 25) initial, and still widely accepted, definition of a stakeholder was "any group or individual who can affect or is affected by the achievement of the firm's objectives." From this definition, a model was developed showing the firm at the center of a broad range of stakeholder groups. More recent refinements show a two tiered mapping, categorizing some stakeholder groups as primary, those that "define" the business, with an outer secondary ring of players that can impact the relationships with the primary grouping (Freeman, et al., 2007) . Primary stakeholders include groups such as communities, customers, employees, suppliers, and financiers; secondary stakeholders include groups such as government, competitors, consumer advocate groups, social-interest groups, and media. The processes of identification of relevant stakeholders can involve formal efforts as stakeholder mapping (Bourne and Walker, 2005) . Fassin (2008) comprehensively identifies the broad range of types of complex interactions and relationships that can be captured in such mapping processes. Mitchell, Agle, and Wood's (1997) typology for identifying salient stakeholders, based on managerial perception of three factors --power, legitimacy, and urgency --has been quite broadly adopted. In more recent work, Mitchell et al. (2011) reaffirmed those factors as keys to identification and categorization.
Effective use of stakeholder theory as an analytical tool also requires evaluation of the nature of multiple interactions and interdependencies between and among stakeholder groups. Frooman (1999, p. 192) argues for the importance of evaluating "multi-actor" relationships. Rowley (1997) links stakeholder theory to social network theory, and in doing so identifies a range of possible network configurations. Roloff (2008) expands on Rowley's (1997) model, applying the network approach to evaluating cooperative partnerships among multiple stakeholders. Lamberg et al., (2008) argue for the significance of path-dependence in stakeholder relationships, identifying the importance of both initial conditions and the sequence of events that transpire. Zietsma and Winn (2008) consider the idea that some stakeholders can attempt to link with others in efforts to improve relative position. Accordingly, networks of stakeholder relationships can be complex and nuanced and participants in a stakeholder network (Lewrick, Raeside, and Pelsi, 2007) may have significant interaction with other participants outside of the control of the focal organization. Freeman's (1984) original conception of the importance of stakeholders was strategic in nature. Over the intervening decades, the concept has been expanded to consider a substantially broader range of social and ethical implications (Freeman, et al., 2007; Freeman, et al., 2010 ). Freeman and his associates' most recent work advocates for capturing the strategic and ethical benefits of authentic interaction with the full range of organizational stakeholders. In this view, strategic concerns and moral ones cannot ultimately be separated, as the purpose of the system of capitalism and the players within it is "the creation of value for all stakeholders" (Noland and Phillips, 2010, p. 40) .
Stakeholder Engagement
The importance of comprehensive value creation, in contrast with the traditional focus solely on profit maximization, has not only been developed in the stakeholder literature, but has recently been raised in both the areas of marketing (Smith, Drumwright, and Gentile, 2010) and strategy (Maas and Boons, 2010; Porter and Kramer, 2011) . Rather than simply placating stakeholders and developing buffers to protect against the uncertainty of the complex external environment, engagement promotes the development of collaboration and shared goals (Svendsen, 1998; Andriof and Waddock, 2002) . Successful organizational leadership develops stakeholder networks and links with the range of external stakeholders (Maak, 2007) . Gao and Zhang (2006, p. 725 ) see engagement as a "developmental exercise" that enhances "mutual understanding." Communication helps to build higher quality organization-stakeholder relationships (Antonacopoulou and Meric, 2005) . Ayuso et al. (2011) emphasize the importance of interacting with secondary Figure 2 stakeholders when accessing information to drive innovation processes. Engagement can be seen, then, as a practical method for the development of on-going relationships with relevant stakeholders (Smith, Ansett, and Erez, 2011) , key in the implementation of value creation (Baden, 2010) .
Simultaneously with relationship building, stakeholder engagement allows the organization to access information from its stakeholders (Sharma, 2005) . This knowledge can then be used to generate approaches that successfully impact operations and profitability, that is, to create value. Katsoulakos and Katsoulacos (2007) argue that the existence of "advantage-creating stakeholder relations" support organizational knowledge development. Similarly, Nelson and Zadek (2000) argue that engagement creates an "alchemy" of relationships, where resources experience transformation as well as simply being combined. Accordingly, Ayuso, Rodríguez, and Ricart (2006) view the ability to integrate the knowledge obtained from stakeholders as an organizational competency.
In this context, Freeman and his associates advance stakeholder engagement as a "principle" --simply, "a large cast of stakeholders is necessary to sustain value creation" (Freeman, et al., 2010, p. 282) ; the result of the stakeholder engagement process is that taking ethically correct actions brings positive economic results. Organizations create sustainable value by developing as many win-win situations with those stakeholders as possible. The better the understanding of the stakeholders' needs and desires, the easier it becomes to create the win-win situations (Plaza-Úbeda, et al., 2009) . Organizations simultaneously build positive relationships and effective strategy through stakeholder engagement.
Open Innovation and Stakeholder Engagement
Open innovation and stakeholder engagement describe similar organizational processes. In both cases, the focal organization reaches outside its boundaries making an explicit effort to access essential information. Yet the two concepts, and their associated languages and discussions, have remained isolated from each other. Figure 2 represents a preliminary effort to integrate the processes of stakeholder engagement into the model of open innovation. As the innovative organization undertakes knowledge exploration by engagement with stakeholders in the open innovation network, the process of knowledge exploration is transformed. Seen in this light, the process requires that the innovating organization must offer information outbound, as well as seeking information inbound, as represented by the two-ended arrow found in the center of the figure. The outbound information may leak into the network in unforeseen and unexpected ways. Similarly, the inbound information may create value in unforeseen and unexpected ways. Dialogue and relationship building become key elements of the knowledge exploration process, expanding beyond the singular focus on information extraction. The creation of organizational value is emphasized in the knowledge retention process, while the creation of social value is emphasized in the knowledge exploitation process.
Discussion
The paradox of open innovation lies in the conflict between the potential benefits of collaboration and the prospects of knowledge leakage and misappropriation of the results of the process. These concerns represent a conflict of requirements. The very linkages that are essential to the open innovation process may cause the organization to lose control of specific information. This knowledge, in the hands of a competitor, could compromise the new position of competitive advantage potentially gained from the open innovation process if accessed by competitors. The open innovation model is substantially more complex than the old approach of closed innovation; "open innovation includes many more activities than just those that were assigned to a traditional R&D department" (van de Vrande, et al., 2009, p. 425) . Involvement within the open innovation process requires interaction and disclosure; information may be revealed to the expert network whether this was or was not the intention of the innovating organization. Such information could be about the nature of the problem, the knowledge retained, or the solution generated. The experts in the open innovation process are part of an extended network; participants in the network may have significant interaction with other participants outside of the control of the innovating organization. Network participants may be involved with a range of possible organizations, and may, in their role in the open innovation project, be representing the interests of their organization to a greater or lesser extent. This complexity of relationships increases the probability of the unintended leakage within and beyond the open innovation network.
In order for open innovation to be effective, organizations must also have sufficient capability to successfully integrate the information obtained from the external sources into internal processes and structures (Nonaka, 2007) . Integrative abilities of this type are essential competencies for the modern learning organization (Senge, 2006) . Building relationships through stakeholder engagement enhance the organizational competencies necessary to accomplish knowledge retention and knowledge exploitation (Ayuso, et al., 2006) . By integrating concepts from stakeholder engagement with open innovation, the risk of open innovation is contextualized to include benefits beyond the specifics of expert knowledge initially sought. Engagement involves processes of dialogue (Waddock, 2001) , and result in relationship development. Information flow occurs in both directions; while knowledge may inadvertently seep out of the focal organization it may inadvertently seep in as well. Stakeholder engagement supports an emphasis on accountability as well as performance (Gao and Zhang, 2001 ). The emphasis in relationship building supports a focus on value creation. The risks of inadvertent knowledge leakage and misappropriation can now be seen in the context of the benefits of the development of relationship and dialogue.
Future Research and Conclusion
The preliminary model presented here opens significant opportunities for future research. First, there is opportunity for more detailed identification and analysis of specific processes involved in both open innovation and stakeholder engagement, including the role of intellectual property and other organizational protections, the impact of specific network configurations, the roles of power, legitimacy, and urgency, and the roles of specific development paths. Second, traditional stakeholder categorizations do not necessarily capture the unique groupings of stakeholders that can be involved in the process. Stakeholders in the open innovation process are not always easily categorized as primary or secondary, as the nature of the market relationships of network participants can vary and individual stakeholders may operate with or without organizational clear affiliation. Thus, further attention should be paid to defining and mapping the specifics of stakeholder relationships and engagement processes in the context of open innovation processes. Third, as Greenwood (2007) has noted, the concept of stakeholder engagement is not morally unambiguous. Engagement may not represent honest or authentic interaction, but may simply represent efforts at co-optation. Accordingly, the issue of organizational intention in the open innovation process needs to be considered in the model as well. Fourth, significant opportunities also exist to apply the process model of open innovation including stakeholder engagement to empirical verification.
Organizational experience can involve the experience of inherently contradictory aspects (Lewis, 2000; Smith and Lewis, 2011) . The idea of open innovation makes inherent emotional sense; it should "work" to share and openly engage with experts within and outside of organizational boundaries. The structural tension between the potential benefits of such collaboration and the risks that other institutional actors will misappropriate the results, however, creates the paradox of open innovation. Integrating recent developments in stakeholder theory with a process-based view of open innovation helps point in the direction of greater understanding of these structural risks, as well as providing ways to think about their reconciliation.
